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or 

FPO * JPO * 

ill £T \y f VJ XT v_/ ^ 




((iio/aq\ rn ^ or f / ^7? /^n^ rrm \ 
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^ XJ C dill dUJ bXZc Ul XJc dllL dLl J LildllLC L.C1 


TBM TDR 




ar*»o+~ aHi ei 70I noarl 9 "If) TYll 1 tti " 
bpUL ciUJ OliiC/ ilcdil^ lU.iLLU.lLl 
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laser, ti. ana j/z/'ij.ccis. ana epoxy sdiiic 


2002/1 1 /01 

£.\J\J C. f 11/ Ul 



silica same resin 

TTc; — PfiPTTR • 

16:29 




EPO* JPO * 





DERWENT ; 





T RM TDR 
1 on x x>o 



n 
u 

"laa**** f n anH 179/41 /"•/"•la anH ro5i n 

laser. ci. ana o /z/io.ccis. ana icain 

US PAT; 

2002/1 1/01 

\J \J t-t f XX / UX 



neario luixrure neario ^silica or epoxyj 

TTS — Pf^-PTTR * 

16 : 30 




Hi IT W / \JZT\Jf 





DERWENT ; 





TRM TDR 
1 Ol I X xvo 



J. 

J / Z/ 4 J . CC1 3 . dnu 1 colli Ilcdl 1J illl A L.U1 e 

US PAT ; 

2002/11/01 



nearlS (silica or epoxy) 

TTS — PfXPTTR • 

1 * 12 




EPO- JPO; 





DERWENT * 





TRM TDR 

1 Ol 1 X UlJ 



9*7 A 9 

>*^c!-!n naavC eil'ii'^a n&ai^C onrt V \ 7 

resin nearo silica nearo epoxy 

US PAT ; 

2002/11/01 

t*\J \f 4* 1 XX / WX 




TTS — Pf^PTTR • 

16 : 34 




EPO • JPO ; 





DERWENT ; 





TRM TDR 

1 Ol 1 X LJ Li 



ci 9 7 

tti s~\ THaH aH~i l^^enn n^aT~ ( y q c i noai*S GTlT/^a 
iUOia6a dUJ leblll Ilcdl ^Icolll ilcdl D jlll^ct 

US PAT ; 

2002/11/01 

\j \j c+ i xx./ vy x 



nedlO epoxy; epoxy IledllJ Silica 

tjs— PGPTIR * 

16: 34 




EPO; JPO; 





DERWENT ; 





IBM TDB 



1 HQ 

1U 

ILlulueu dUJ l colli ilcdl \iesiii nedi o jxii^ci 

US PAT ; 

2002/11/01 



n o a t~ onnvu \ onr , »v\7 npa r1 ^ q "j 1 -i /*»a anH 
ilcdl D epoxy ) cpuxy neaiij oiii^d diiu. 

US-PGPUR; 

16:34 



"1 a q o Y* ■( — ! ah 
Idocl . I — L f cikJ . 

EPO; JPO; 





DERWENT ; 

±y LJ XA ¥1J— 111 X / 





IBM TDB 

X> XJX X X XV u 



7 
f 

mnl HeH aH"i rnqi n noar* ^ rpoi ti nparfi c i 1 1 r a 
1LLLJ1UCU dLlj 1CI3111 Ileal \ ICOlll ucaL v J J.J — L o a 

US PAT; 

2002/11/01 



near6 epoxy) (mixture or mixed) nearlS 

US-PGPUB; 

17:38 



epoxy nearlS silica and laser. ti,ab. 

EPO; JPO; 




DERWENT; 





IBM TDB 
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I 

(Seal Ol UlOiaeaj aUJ icSlIl ileal \-Ltr;D-LIl 

TTCDflT • 

u o ir i\ 1 , 

ZUUZ/ 11/ Ul 



nsaib silica neaio epoxy/ iiuiAture or 

TTQ — DPPTTR * 

1 7 • 

XI. Oi7 



lUlXeaj Ileal, 1%J cpOAy ilcdxlO oXIlud clllU. 





laser . Li, a.Jj . 






TRM THR 



z y 

(Seal or moiaea^ neaij resin ueai ^ resin 

U O JrM.1 

ZUUZ/ 11/ Ul 



nearb silica neaio epoxyj inuxtuie or 


lo . UO 



mixed) nearlS epoxy nearlS silica and 

TPO- .TPO * 

Hi Jt r O rU ^ 




laser. ti, ab . 

nTTPTATR'MT • 
UoJtxWililM ± f 





IJDrl 1JJD 



z U 

3 p-Uo lo i b o*?- 9 . aia . 

TTCDZiT • 

ZUUZ/ ll/Ul 



TTC! — PfZPTTR • 

1 ft • no 

lo . U? 




TTpA • .TPO • 





riVPWTTMT • 
iJJClir\W£iiM 1 / 





TDM rpHR 



u 

j p— u o l o l b j 9 9 . Qia . an.Q aoujjie aaj sealing 

U Orn.1 r 

ZUUZ/ ll/Ul 



TTC — Pr*PTT"Cl • 

1 ft • DQ 
1 O . U j? 














1 J3rl 1 JJo 



lib 

double ad] sealing and resin 


ZUUZ/ XX/U1 



Uj rtrUtSf 

1 ft • HQ 
lo . Vz? 




pnn • TPH • 










T TIM TPlH 



23 

double adj sealing nearl2 resin 

UjrAl f 

ZUUZ/ 1X/U1 




TTQ_Dr*PTTTl • 

UO fljrUDf 

1 ft * OA 
lO . ^4 




FPO • .TPO * 





iii r\ vv i_i i\i x t 





TRM TTiR 



1977 

(mixing or mix or mixture) nearlz resin 

UjfAl f 

ZUUZ/ 11/ Ul 



and (light adj emitting or light-emitting 

U j FUrir UrS / 

1 ft • 9 £ 
1 o . z D 



or laser) . ti,ab,clm. 

PDH • TDH • 

JLc \J t O sfKJ f 





LJ Hj i\ W Hi 1 * ± ^ 





TRM THR 



14 

... . . 

(mixing or mix or mixture) nearlz resin 

TTCPZiT * 
UorAl / 

9009 /ii /n 1 

ZUUZ/ 11/ Ul 



nearl2 refractive adj index and (light 


1" . UD 



ad] emitting or ngnu -ennttiny or 

■ppn • .tpo • 




laser j . ti, aD, cini. 






TRM THR 
X ol v l 1 LfD 



iy 

(thermal adj resistance or neat aaj 

TTCP7VT * 

UorAl t 

9009/11 /m 

ZUUZ/ 11/ Ul 



capacity) nearlS (chip or die) and 

Uo FUrUD, 

1 Q • 99 

1^7 . ZZ 



laser . ti f ab, elm. and (372/$6 . eels . or 

uon • TPO * 




Z D If y D. (^Ll o . j 

LJ lit X\ Vf l_Jl>J ±. f 





TRM TflR 
1 Drl 1 Uo 



U 

(thermal adj resistance or heat adj 

Uorni, / 

9no9 /i i /n i 

ZUUZ/ IX/ Ul 



capacity) nearlS (chip or die) and heat 

TT<5 — priPTTR • 

1 Q * 94 



adj sink nearlS (contain or container) 

pnn* .TPO • 




ariH I acor i~ "i aK rim anH f ^"7 9 / ^ £ rrl «t nr 
dllU iasci . L.X , ctiJ, t>Xiil. clllU \0 t c. f Ju*oi_>xo. ui 

DF.RWF.WT * 

LJ LJ X\ YY J-JlM X / 




Zj / /f b.CClS. J 

TRM TFlR 
IDn 1 UD 



U 

(thermal adj resistance or heat adj 

TTC:P7\'T , • 

9009 /I 1 /01 

ZUUZ/ XX/ Ul 



capacity) nearlS (chip or die) and heat 

TTQ — DfPTTR • 
UO rljrUD; 

i q. 94 

X i7 . Z 4 



adj sink nearlS (contain or container) 

TTPO • .TPO • 




ctl 1H laocl . '"I / clJJ , OX ILL. 

nF.RWF."KrT : 





TRM TTiR 
x on j. u lj 



o £ 
Z D 

(thermal adj resistance or heat adj 

UOrAl / 

9 009 /I 1 /01 

ZUUZ/ XX/ Ul 



capacity) nearlS (chip or die) and heat 

TTQ — PPPTTR * 

1 Q • 9R 
l y . zo 



adj sink nearlS (contain or container) 






1J XL x\ YY £j 1 N L f 





TRM TnR 
X Ol v l 1 UD 



1 / U 

1-3 /z/ fty l . ccxs . or j /z/ou.ccis. / ana 

TTC P 7i r P • 
UOrAl f 

9 009 /I 1 /09 

ZUUZ/ XX/ uz 



thermal adj resistance 

TTCJ — PPPTTR • 
Uo r(jrUl5/ 

10*^4 

1U. Jl 



PDA- .TPO* 





IJJlliAVVLjlNj 1 / 





TRM TTiR 



Z 

^j/z/fi9i.ccis. or j / z/ ju.ccis. ) ana 

TTC p » 
U O n r\L f 

900? /I 1 /0? 

£ U U Z / IX/ 



(thermal adj resistance nearlS "deg/W") 

US-PGPUB; 

10:37 




EPO; JPO; 





DERWENT; 





IBM TDB 
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2 

(372/4$l.ccls. or 372/50 . eels . ) and 

US PAT ; 

2002/11/02 




US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM TDB 

10 : 37 


2 

(^72/4Sl eels or 372/50. eels, or 

USPAT; 

2002/11/02 



257/79 eels or 257/831 . eels . or 

US-PGPUB; 

10:40 



257/951 rrl s or 257/100 eels or 

EPO; JPO; 




257/101 eels or 257/102 eels, or 

DERWENT ; 




2 57/103 eels } and "dea/W" 

IBM TDB 



3654 

(^72/451 rrl s or ^72/50 eels or 

USPAT; 

2002/11/02 



257/79. eels, or 257/8$l . eels . or 

US-PGPUB; 

10: 41 



257/951 eels or 257/100 eels or 

EPO; JPO; 




257/101 eels or 257/102 eels or 

DERWENT ; 




257/103 eels ) and f "dea/W" or (thermal 

IBM TDB 




Y-fisi stance nearl2 heat sink} } 





(^72/451 eels or "372/50 eels or 

USPAT; 

2002/11/02 



257/79. ecls. or 257/8$l . eels . or 

US-PGPUB; 

10: 42 



257/951 eels or 257/100 eels or 

EPO; JPO; 




257/101 rrl s or 257/102 eels or 

DERWENT ; 




2 57/103 rrl s ) and ("dea/W" or (thermal 

IBM TDB 




-r^si «sfanrp np^rl 2 heat adi sink} } 




9fi 67 

O D / 

CS79/451 ecls or 372/50 eels or 

^ I Cm f T ^ X • W V — X, »3 » vX 1 Cm f *J \J * V-^ Vw* X » VX 

USPAT; 

2002/11/02 



257/79 eels or 257/8S1 . eels . or 

US-PGPUB; 

10:43 



257/9S1 ecls or 257/100 eels or 

EPO; JPO; 




9^7/lfll rrl s nr 257/1 02 rrl s or 

DERWENT ; 




9^7/1 m rrl s } and ("dea/W" or (thermal 

IBM TDB 




xc^Xij LallOc llcaX \J llCdl> auj oxiia y / 




Tfi5 

(^72/4$1 rrl s or ^72/50 eels or 

USPAT; 

2002/11/02 



257/79 rrl s or 257/8S1 eels or 

US-PGPUB; 

10 : 43 



9^7/9*51 rrl <? nr 257/100 rrls or 

EPO; JPO; 




9^7/101 rrl q nr 9^7/10? rrls or 

DERWENT ; 




9^7/1 m rrls } and ("dea/W" or (low near6 

IBM TDB 




rhprmal r^cjS sfanrp nearfi heat adi sink} } 




o 
c 

^79/451 rrls nr ^72/50 ecls or 

US PAT ; 

2002/11/02 



257/79 eels or 257/851 ecls or 

US-PGPUB; 

10:44 



257/951 rrl s or 257/100 eels or 

EPO; JPO; 




257/101 . ecls . or 257/102 . ecls . or 

DERWENT ; 




9R7/1D^ rrls } and f"Hea/W" or (low near6 

J / / iu J • LLXj • / ctllLx \ tx cy / » v ux \.LUw iicaxu 

IBM TDB 




■hln&rmal npa r (-i r^s"i s1~anre nearfi heat aril 





sink) ) 




1 

(^79/451 rrls nr 172/50 eels or 

US PAT ; 

2002/11/02 



257/79 ecls or 257/8S1 eels or 

US-PGPUB; 

10:46 



257/951 ecls or 257/100 eels or 

EPO; JPO; 




257/101. ecls. or 257/102 . eels . or 

DERWENT ; 




9R7/im rrls } and ( (low or lower} near6 

IBM TDB 




thprnial n^arfi r^s"i st*anre nearfi heat ad"i 









19 

(172/451 eels or 372/50 eels or 

USPAT; 

2002/11/02 



257/79 rcls or 257/831 eels or 

US-PGPUB; 

10:49 



2S7/931 ecls or 257/100 eels or 

EPO; JPO; 




2S7/101 ecls or 257/102 eels or 

DERWENT ; 




257/103. ecls. ) and (thermal adj 

IBMJTDB 




resistance near6 heat adj sink) 



_ 

1 

thermal adj resistance near3 copper 

USPAT; 

2002/11/02 




US-PGPUB ; 
EPO; JPO; 
DERWENT; 
IBMJTDB 

12 : 17 

- 

9 

(thickness or thick) near4 heat adj sink 

USPAT; 

2002/11/02 



and (257/$6.ccls. or 372/$6 . ecls . ) and 

US-PGPUB; 

11:19 



(area near 4 bonded) 

EPO; JPO; 
DERWENT; 
IBM TDB 
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25 

(US-5307362-$ or US-5373519-$ or 

US PAT / 

2002/11/02 



US-5422905-$ or US-6448583-$ or 

EPO; JPO; 

11:53 



US-6049423-$ or US-5105237-$ or 

DERWENT 




US-S970081 -S or US-5734672-S or 





US-6719364-S or US-6049125-S or 





US-5758951-$ or US-6133631-$ or 





US-6144684-$ or US-4829531-$ or 





US-5488678-S or US-5825952-S or 





US-5907571-5 or US-5355385-S ) .did. or 





(DE-4315581-S) did or ( JP-61176169-S or 





JP-05129730-$) .did. or <EP-257898-$ or 





JP-07045811-$ or JP-09127349-$ or 





EP-483549-$) .did. 




o 

ti*=*a1~ aH"i nW np^rl ? "W/rif^rr" anH f 1 aspr 

iiCuL auj iicaj. x£. V¥ / ueu aiiu \ xcucl 

US PAT ; 

2002/11/02 



1 H rrVi *r — om hfi nrf or It n Vi t" a H "l 

US-PGPUB; 

12 : 18 



emittincM ti at> elm. 

EPO; JPO; 





DERWENT; 





IBM TDB 



n 

Vipaf aH"i «i"iTtlr n&^r*1? "W/ri^rr" a ti H flA^^r 

lie Ct l_ civ-1 J Dllln 1 1 " d J_ X IW / UCLj aiiu \ XaJCI 

US PAT ; 

2002/11/02 



or 1 -] rf H +" — ^tn ■! rri nrr or 1 i rrh T aHi 

l_/ X X1U11L elLLX L. L, Xlly Ul XXyilL. QUJ 

US-PGPUB; 

12 : 18 



f^Tri i t* t i ti rr \ Ah rim 

EPO; JPO; 





DERWENT ; 





IBM TDB 



n 

\j 

V, o ^ t" aH"i e-l nlf ne^Arl? "W/H <=>rr M And 
licaL auj oiiiJ^ ileal i^. w/ ucy aiiu 

US PAT; 

2002/11/02 



(9^1 /Sfi rrl «? or 438/56 rrl s or 

US-PGPUB; 

12 : 19 



37? /£ 6 rrl <? ^ 

EPO; JPO; 





DERWENT ; 





IBM TDB 




IlCdL dUJ OXIIA. Ileal l^i LileXlLLal ctuj . 

US PAT ; 

2002/11/02 



x e ol o Lcllli_e al 1U. ^^;?//yo.v-.t_xo. ui 

US-PGPUB; 

12 : 20 



4*3ft/Sfi rrl q or 37?/S6 pels ) 

EPO; JPO; 





DERWENT ; 





IBM TDB 




lleaL. ctu J isiiiJ^ ileal i& L-nexiuax ctuj 

US PAT ; 

2002/11/02 



raoi cfanro no^ r 1 1 nu anH / 9 / ^ pp] e 
x eoX o Ucill(_e Ileal l£. 1UW al ILi. / / • k_v— J_o ♦ 

US-PGPUB * 

12 : 36 



or 43fi/£6 rrls or 372/S6 eels ) 

EPO; JPO; 





DERWENT ; 





IBM TDB 



1 

X 

UcdU ciu._j oiiia ileal Liieiiuai auj 

US PAT; 

2002/11/02 



IcblbLdIlL.c Ileal 1Z. 1UW Ileal It. ^(—wljljcx ui 

US-PGPUR • 

12 : 22 



ni) anrl {y^il/Sfi rrl s or 438/S6 eels or 

EPO; JPO; 




^7? /S rrl s ^ 

DERWENT ; 





IBM TDB 



4 7 

Uflaf- ar1~i ei nlf n&aT*15 "t~Vio t~tti a 1 aH"i 
licdL. dUJ olUJv IlcdllL LllclUlal auj 

US PAT; 

2002/11/02 



raai ci-anro noarl 9 1 nu anH (9^7/^ rrl<? 
1 eolo L.a.Il(_>e Ileal 1^. 1UW allLl \£,^> l f yo. x o . 

US-PGPUB; 

12 : 23 



or rrl s or 372/S6 eels ^ 

EPO; JPO; 





DERWENT ; 





IBM TDB 



o 

Vipat" H n e-l nV noarl 9 thp r m a 1 aHi 
lledu auj DlllJv iieaxx^. uiiexiuax auj 

US PAT ; 

2002/11/02 



rp c; -i c -r anrp nparl 9 low nparl 9 " K /W" And 
leoloUdlluc Ileal 1l l^w iicaiiL x\/ »» aiiu 

US-PGPUB; 

12 : 37 



^?R7/sfi rrl s or eels or 

EPO; JPO; 




37? /S6 eels \ 

DERWENT ; 





IBM TDB 




rif^A'h aril ct riV nparl 9 rhprmal arli 
ileal) auij oxiij\. iieaiiL LiieLiuai a^ij 

US PAT; 

2002/11/02 



rpqi stsnrp np^rl ? "K"/W" and f257/S6 eels 

x e o x o L.allL.c i leal x i\/ »» aiiu ^ ^- — ' / / y^j ♦ ov_»j_o . 

US-PGPUB; 

12 : 38 



or 438/56 eels or 372/S6 eels ) 

EPO; JPO; 





DERWENT ; 





IBM TDB 




hpat* arii e-i nV nparl 9 / rnnnpr or rn ^ 
IleaU auj jIIIa ileal \ou^^rex ux v_«Liy 

US PAT ; 

2002/11/02 



nearl2 thermal adj resistance nearl2 

US-PGPUB; 

12:39 



"K/W" 

EPO; JPO; 





DERWENT; 





IBM TDB 
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97 
Z / 

/TTQ- R 0 0 t: qc 0 nr TTQ-fin4Q1 9S-S or 

US PAT ; 

?00? /I 1 /o? 

lUUl/ XX/ U 



ttq — £9 1 Q"5fi4 — *5 nr US— 644fi Sfi^-S or 

EPO; JPO; 

13:46 



TTQ— R499Q0R- or US- S 97 00 ft 1 - S or 

DERWENT 




TTQ— ^7^4 £79- or HQ — 61 4 4 fift 4 — <5 or 





TTQ — CI 7^ - Q nr TTQ — R7RftQm— or 





TTC-CnAQ49^-< r\r TTQ — 4 ft 9QR 7 1 — nr 





TTQ— c. 4 0 p cn 0 _ d Af - ITS — 4 ft QQ9 1 0— 3 or 
Uj OtOOD / O y OX UO *io:?:7lXU y UI 





TTc_c:'3*7'3t:i Q_<S or- TTQ — ^ "3 07*} £9 — 3 or 
Uj Oj 1 JOl7 y OX Uj jjU/jOl y *->x 





Uj OlUOiJ / y OJ_ Uj j^U / j / I y UI 





TTQ— R u c-jo or TIS-R^ft 1 ft ^Q-S 1 did or 
Uj — O jjj jOj y Ui uj JJOIOJ? y/ >uiu> wx 





/ni?-471 t^^PI - \ did nr / .TP— 6 1 1 7 1 fiQ— ^ or 
IJJCi 4 jIOjOI 9 J •UiU. (JX \ U r Oil / DIDj y (JX 





TD_nR1 9QTin-<i\ did or- / .TP— OQ 1 97 4 Q— <^ nr 





EP-257898-$ or JP-07045811-$ or 





pn /lfllR/lQ-O Hid 




Z 

m /™\ /*• Vi >■ /~itti ^1 -t- n /— t*i ^ a r 1 9 1 <2 q r zi ~i ni rino a/in 
lUOIlOCJIlX Oillci LXO Jlcal 1^ laSci, ctCi J UJ.UUC O.U.J 

US PAT ; 

2002/11/02 



array 

FPO* JPO* 

13 : 47 



i_j XX ¥V III 1>J 1 



c: 
j 

1 aeor* aHi Hi ndo aHi arrsv nf^^trl 9 "s^ttip 

XCIOCL clU J UJ.V^rvJiV? CL\*Lf Cll luy llCaL XL iJCUUC 

US PAT ; 

2002/11/02 



wave x eng tn 

FPO- JPO ■ 

17 : 01 



"HTT 1 PTX7VKTT 




(mcjw or multiple aaj quantum aaj weiij 


?nn? /11 /n? 

6UUl / XX / u <c 



near6 different adj wavelength 


1 ft. to 
10 . 




ppn • TPH • 





i^IjlA VVIlilN 1 t 





TOM TTlR 

X. X3X T 1 X UD 



2 

( b(J4 y lz O J . FN . 

TTO D7V<P . 
UjrAI , 

0 nn? / 1 1 /o? 

6UUt/ XX/ u^ 




TTC!_Dr*PTT'R • 
Uj r\?r\)D / 

X J . oz 




FPO* .TPO • 





UXiKWCjIM X r 





TRM TTlR 
X oi*! X JJD 



2 

( 604 y4zo ) . PN . 

TTC DAT • 

ZUUZ. / XX / 




UJ rucUD f 

1 Q • ^7 

X j . J / 




wort • jpn • 





UXjXN WXilM i. / 





TRM THR 
X Ol 1 x I/O 



14 

( ( bU4y4zj ) or ( bu^yizb ) or 

TTCDBT • 

UOrAl , 

ZUUZ /XX/ uz 



( o6zb4Uz ) or ( ofizzyuD ; or \ oy/uuoi ) 

TTQ — Pr*PTTR • 
U J kr*jc U D / 

1 Q • ^7 



/"C"jccoo[;"\ /**t;Qn7^7i"^ dm 

FPD* .TPO * 





TiTJ'P'KrP'WT • 
XTir\VvJ!jl>i J. f 





TRM TTiR 



/ 

\ \ bUriyfiZj ; or \ bu^yizo ) or 

U J lr>vX 

9009/11/0? 

£.\J\J£.f XX / Ul 



/»i;C9Un7'M or /"Ci4'>9Cinc; , M r\r / M RQ700ft1 T M 

\ jOZOfiuz j or \ o*izzj7UO j ox \ j^/uuoi / 


19 : 38 



or /"R^RRTftR''^ nr f"RQ07 c i7'l n \^ PM 




0 

z 

s eim conduct or . ti , ab, elm. and 

TTQPAT * 

U J X^rtX f 

900^/04/1 1 



laser . ti , ab, elm. and resin nearl2 

TTQ — Pr*PTTR * 

ID. UJ 



(iniXLure or mix or uiixiny or lru-xea./ 

FPD* .TPO • 




neariz uiiiusion 






TRM TDR 

X Dl x X X/O 



D 

laser . ti , ab, elm. and resin neariz 

TTQPZ1T * 
U j Ir AX t 

900^/04/1 1 

lUUj / U*l / XX 



(mixture or mix or mixing or mixed) 

TTQ — Pr*PTTR » 

1 • 07 
X 0 . u / 



nedriiL uiiiubioii 

RPO* .TPO * 

ill XT W , U £ V.S f 





DERWENT ; 

LJ X_l XX X_l X . X / 





TRM TFlR 
X 131*1 X xJxj 




laser . ti , ab, elm. and (lignt-aif fusing or 

TTQP31T • 

900^/04 /I 1 

lUUj/ Ul/ XX 



light adj diffusing) near3 resin 

TTQ — Df^PTTR * 

1 • Oft 




FPO* .TPO * 





DERWENT ; 





TRM T"HR 

X IjI 1 X LfD 



O 

laser . ti , ao , eim. ana ^ngnu aiiiusing or 

TTQPi\T • 
U j rrr\X / 

900^/04/1 1 
luuj/ui / ±j. 



light adj diffusing) near5 resin 

US-PGPUB; 

16:09 




EPO; JPO; 





DERWENT; 
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(Ub — ooi4 jjo 9 or uo ddju / ou 9 or 


ZUUJ/Ufl / 1J 



Ub-jy/bi/j ■? or uo jju/odz 9 or 


1 / . JO 



US-oiobjoO"9 or Ub- oiuoZJ /- 9 or 

£jPU, JirU, 




ttc Q <i ✓-w TTC _ C Ql fl Pi ft 1 _ C /-\*~ 

us-oj/Joiy-9 or ub-oy/uuoi-9 or 





ttc C 1 *5 *3 d 1 6 rtv* TTC _ C 1 i4 /t C ft A _ <i /^*~ 

US — dIjodjI - 9 or Uo — oiHH 004 — 9 or 





US — o /J4 b /z - 9 Or Uo — DftficfOoJ 9 





ttc cyiooont-i /-iv ttc_j4 qqqo i n_ <s 
Ub- 04Zzyu3 9 or ub ^oy^ziu 9 or 





U5 — obzo^uz— 9 or Uo— o/ooyoi— 9 or 





us— oziyjo4— 9 or ub— 0U4 y*iz 0— 9 or 





ub — o h 0 0 b / 0 9 or ub— jtj^oyoz 9 or 





ub— ^ozyooi— 9 or ub— oyu/o/i— 9 or 





Ub— bu^yizo-i? or Ub— ooo looy— 9 ; . aia. or 





(US-zUU JUUoiy ± /-i? / .aia. or 





(DE-4 JI000I-9 ; . aid . or (jp— u^Uo /4o / 9 or 





JP— bll / blby-9 or JP-Ub iz y /0U-9 j . aia . or 





/ r~"T> 01/10/1/11 e Tn mn/i toi 1 <s ^ v 

(GB-zl4z44i-9 or jp-u /U4oo 1 1— 9 or 





JP— uyiz /j4y-9 or EP-zb /oyo— 9 or 





EP-483549-5 ) . aia . 




18 

(diffuse or diffusive) nearl2 resin and 

ttc r>7\m • 
UbPAl , 

ZUUJ/Ufi / ±J 



laser . ti , ab, elm. 


1 ft • m 




XT' T) r\ ♦ TDn • 





f n Tkf L 1 "rVyT 1 

UEKWhMI 



0 

eye nearl2 protect$3 and laser . ti, ab, elm. 

TTC n 7V rp _ 

onm / n/i /1 *3 
^UUo/Ufi / 1^ 



and resin nearl2 diffus$3 

TTO _ DfiPTTR . 

18 : 03 




T?Tif\ • TDO • 

EirU/ JPU, 





Pi TT D TjJT? r\TT 



0 

eye nearl2 protect$3 and laser . ti, ab, elm. 

TTC n T\ Ti . 
US PAT , 

ZUUo/ U4 / 1-5 



and resin nearl2 (light-dif f us$3 or 

ttc _ nr"rjTTia • 
Ub-P(jPUiJ, 

1 ft • m 
10 . Uj 



dirrus93) 

T? DA • TDO • 





DUiRWEJM I 



156 

laser . ti , ab, elm. and resin nearl2 

ttc mv m . 

US PAT ; 




(light-dif fus$3 or dixrus^J) 

TTC HP DT I'D • 

Ub — FCtPUE , 

1 ft • m 




EjC \J , U IT u , 








4 

laser . ti, ab, elm. and resin nearl2 

ttc n 7\ rn • 

US PAT; 

zUU->/ Ufl / 1 J 



light-dif fus$3 

ttc nrnTTD • 

U5-P(jPUi3; 

1 O . IJ 




EiPU, JPU, 





T>> T7i n x»TC "NTT" 

DERWEWI 



34 

laser . ti, ab, elm. and resin nearl2 (light 

TTC T> 7\ T* - 

US PAT , 

ZUUj/Uft / 1j 



nearb dirrus^o or lignt-dirtus^J) 

ttc; _ nr*'DTT"n . 
Ub — PIjPUd , 

1 ft • 9 i 




PDA • TDA • 

IliPU^ JPU, 





DERWENI 



115 

• 

semiconductor adj laser . ti, ab, elm. and 

us pai ; 

^uuo/Uft / ij 



resin near6 lens 

TTC T^r* T)T Tia • 

Ub — PCjPUU , 

1 p . oc 
1 0 . Z 0 




EPU, JPU, 





TP TiTtTC TVTT 1 



62 

semiconductor adj laser . ti, ab, elm. and 

ttc n t\ m . 

US PAT ; 




resin near3 lens 

TTC _TJr~"DTTT3 • 

10.0c 
1 0 . Z D 




TJDA • TDA • 
EiPU, JPU, 





DERWEM 1 



0 

semiconductor adj laser . ti, ab, elm. and 

TTC n 7\ rn . 

US PAT ; 

zUUo/ U^ / 1 J 



light-dif f us$3 near6 resin near3 lens 

TTC — Dr*DTTT> • 
US PLrPU-D , 

10 . Z 0 



Hilr U / J c U , 





Pi T? "DTaTC XTT 



1 

semiconductor adj laser . ti, ab, elm. and 

TTC D7VT • 
UbPAl , 

ZUUJ / U4 / J.J 



(light nearJ diitus^J or iignt-dirrus9 j j 

TTC_Dr*DTTH • 

i ft • 9 ft 
1 0 . z 0 



near6 resin near6 lens 

FPO* .TPO * 





*n*c>n T.TT? TVTT 1 

JJCiRWHiiM I 



1 

semiconductor adj laser . ti, ab, elm. and 

TTC n 7\ T> * 

us pat; 

zUU J / U4 / 1 J 



(light nearb dirrus9J or iignt-dirrus9o ) 

ttc _ DPDTTH • 
US PIjPUD , 

1 ft • 9 Q 
1 0 . Z 7 



nearl2 resin near6 lens 

PDA • TDA • 
IjPU, JPU, 





T^pnTWrC'vrrn 
U Hi X\ VV Cj 1NJ i. 



1 

semiconductor . ti , ab, elm. and 

UoPAl , 

ZUUO/ J4/ IJ 



laser . ti , ab, elm. and (light near6 

TTC — Dr^DTTTl • 

U J PIjP ud , 

1 ft • ^4 



Q111US9 J or liyriL uiiiusy j j nearit icaiii 

FPH • .TPO • 

Cj tz \-S , u C\J , 




near6 lens 

1^ Ij i\ VV ill 1 V J. 



3 

semiconductor . ti , ab, elm. and 

USPAT; 

2003/04/13 



(light-emitting laser) . ti, ab, elm. and 

US-PGPUB; 

18:34 



(light near6 diffus$3 or light-dif fus$3) 

EPO; JPO; 




nearl2 resin near6 lens 

DERWENT 
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1 

rcSln IiSaiD Xcilo allU OClLllC.t-/ilCiLtC' U <J X. alJ.J£ 

US PAT ; 

lUU O / UI/ XI 



laser, ti, ao, cixn. 

TIS-PGPUB • 

1 0 * 1 ft 

X U . X 0 




EPO; JPO; 










TRM TDB 



DO 

resin ncQij lens ana. senucuiiauci-or auj z 

US PAT ; 

^.UUj / Uft / l*i 



laSci . tl / aSJ t CllLl . 

ttc-pgpuB; 

U>J CVJt ulJ/ 

1 noi 

X KJ . £. X 




RPO; JPO; 

Lit v; wtw/ 





nF.PWKNT : 

Jj/DAHJJll J. / 





TRM TDB 



n 
u 

llyilL UlllUblvc Ileal O Icolll Ileal J lcllb 

US PAT ; 

£.UUO / UI / Xt 



ana senuconauccor aaj z laaer . ui, dD, cim. 


10 : 19 



RPO; JPO; 





i_y j-j x\ vi i_* 1 » x f 
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n 

/ "1 -i rrVi +■ noa r ^ / rl "i "F Fi i q i \/o or* H H F "Fi i H on o y 
\liyilU IlcalD UI vi-LJ- 1. UolUll (J J. 

US PAT ; 

2003/04/14 



aiiiuse) or iiynt aiiiusivej neaiD resin 

TT^-PfiPTTR * 

10 : 20 



Ileal J J. Clio cillU. oeIUl<~ (JliU.U(— tut aUJ ^ 

EPO • JPO; 




label . LX, ctJJ f OX1LI. 






TRM TDR 



n 
u 

^llynL neail^ ^QlliUblve UX UlllUolUIl UI 

US PAT ; 

?nrn /04 /i 4 



Qiiiusej or iignL airiusivej neanz resin 


i n* 71 

IU.il 



near iz lens chili ociillluiiuuc lui ciuj t. 

EPO* .TPD • 




label. ''I / d-iJ / C 1X11 . 

DEPWENT * 

i-V l_j X\ VV i_j l^J J. f 





TDM TFiR 




resin near2 lens and seituconductor aaj^ 


onni / n 4 / 1 4 

tUUJ / U*i / X*i 



laser. ti, ab, elm. 

TT^-Pf^PTTR * 

X U • £ i 




fph • jpn* 





Ly Hi X\ W Hi IN X / 





T RM TDR 
X Drl X UD 



U 

molded near2 resin near2 lens and. 


6UU J / Ut / x/i 



semiconductor adj2 laser. ti, ab, elm. 


in*?? 

1U . £L 




EPO- JPO* 





DERWEMT * 

LJ L^J L\ ¥f ill 1^ J. / 





TRM TTlR 
X LjI 1 L USD 



-7 

moiaea neariz resin near^ lens ana. 


?n0^/f)4/14 

lUUJ / U*± / X*4 



semiconductor adj2 laser . ti, ab, elm. 


i n* ?fl 

IU.lO 




EPO * JPO • 

£itZ\J f \JE\Jf 





DERWENT * 





TRM THR 
X Dl J. x Un> 




laser . n , an , cim. ana ngnt ainusive 


onn^ /D4 /I 4 

lUUJ/ UI/ XI 



near6 resin 


X U . J u 




EPO * .TPO * 





DERWENT * 

LJ l_j X\ Vi i—i 1>i J. f 





TRM TDR 

X XJ1 1 X LJU 



1 b 

laser . tl , ao / cim. anu tiiynt nearj 

UOrnl t 

70 0^/04 /I 4 

c.\J \J ~D / Ut / XM 



(diffusive or diffusion or diffuse) 

US-PGPUB; 

10:31 



light-diffusive) near6 resin 

EPO; JPO; 




DERWENT; 





IBM TDB 



' \;Search History 4/14/03 2:25:12 PM Page 10 

^\ 

C ; v \APPS\east\workspaces\workspaces\09667775 .wsp 

\ \ 
\ 

\ 


PAT-NO: 


JP407072311A 


DOCUMENT-IDENTIFIER: JP 070723 1 1 A 


TITLE: 


LIGHT TRANSMITTING LENS OF LASER HRAD 
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ABSTRACT: 

PURPOSE: To obtain the light transmitting lens which can be molded 
integrally out of transparent resin by injection and is thin by forming a 
plane-convex lens and a piano-convex cylindrical lens integrally out of the 
transparent resin by injection while making their flat surfaces common. 

CONSTITUTION: This light transmitting lens has the plane-convex lens la 


04/14/2003, EAST Version: 1.03.0002 


plane-convex cylindrical lens lb formed integrally of the transparent resin by 
injection while having their flat surfaces in common. Then longitudinal and 
lateral different spread angles of a light beam emitted from a semiconductor 
laser re compressed are by the plane-convex lens la at an equal rate 
longitudinally and laterally. For example, the lateral spread angle of the 
light beam whose compressibility by the plane-convex lens la is about lO&deg; 
is set to a value which enables compression up to a target value of several 
degrees and the compression of the spread angle in the lateral direction is 
attained only by the plane-convex lens la. In this case, the longitudinal 
spread angle of about 30&deg; larger than that in the lateral direction has a 
deficiency in compressibility by the plane-convex lens la compensated by only 
longitudinal compression by the plane-convex cylindrical lens lb. 
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LIGHT TRANSMITTING LENS OF LASER HRAD 
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PURPOSE: To obtain the light transmitting lens which can be molded 
integrally out of transparent resin by injection and is thin by forming a 
plane-convex lens and a piano-convex cylindrical lens integrally out of the 
transparent resin by injection while making their flat surfaces common. 

CONSTITUTION: This light transmitting lens has the plane-convex lens la and 
plane-convex cylindrical lens lb formed integrally of the transparent resin by 
injection while having their flat surfaces in common. Then longitudinal and 
lateral different spread angles of a light beam emitted from a semiconductor 
laser re compressed are by the plane-convex lens la at an equal rate 
longitudinally and laterally. For example, the lateral spread angle of the 
light beam whose compressibility by the plane-convex lens la is about lO&deg; 
is set to a value which enables compression up to a target value of several 
degrees and the compression of the spread angle in the lateral direction is 
attained only by the plane-convex lens la. In this case, the longitudinal 
spread angle of about 30&deg; larger than that in the lateral direction has a 
deficiency in compressibility by the plane-convex lens la compensated by only 
longitudinal compression by the plane-convex cylindrical lens lb. 
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1 

mm^mizxo-mzm^iuzzb^m&b-thu- 
Yvmitvyx. 

tinymffizmiijftiz^ztttf^mx&commz 
mtt ixMnmnzx n-mzmfcztuzz t zm® 
t-th r^-y Y<nmtv yx. 
\mm.A\^\yyxb^x\t^mmvvxtK 

Zix?iicrwiaMlzi5^X%-&ZiiKZ b iftWib th 
V-^-,Y<m±vyX. 

luianav yxo &wcr>m.mz%!9m.m 
mti<yx. 

vx-hhz b zftmb-fzis-^y Ycom^yx. 
\.m$M7\ m-m6iz&^x, 

xizmm-z z b zmLb-t i ~y Ycomxu y 
x. 

\wmm {hvyxbmLvyxbnM&tfrhWLh 
zbzmLb-r&u-^-y vwrnftisyx. 

[0001] 

b'M \\mti& Y<DW6uyxizm-t& t>o 

?$>*) . ■ ^m^wt^yx^zmthh^x 

[0002] 

?A ^-YbmtVyXt^m^Kt V— f A.> y Yfr 
hmm%'WXtf.c7)l'--fft$:M$iL. MfMffiZb'n 

mm-m^tixm-ox^tzmmr^yyi-x. ■ * 

if^SrMf LXti^ZnmXZ^.m. t Xlz^Lfc&i 

iz * o ^mx-wmmztkiiii-mtfib &->t ^& . 

[0003] JJEU— !f K*tt*t* 2 l s **l'— f 

«UBB«*Mt-*kftK. $MigOb"-A£#r>ft?)15 
*«i*ltt*tf I/O**. JilTT'ti. R«<0«a±, S6* 


2) 1WF7-7231 1 

2 

£-?wc(±3 0° gflL (@coj£^M*"^co^T{il 0 

ttb*>. v-^\z-MzXhmsAm<mmi. mm 

10 1 OOmm&^WUzH^X, mMtfM&cWsM 

Jt 1 *f 2SJS<0«^Off^B^®^ 1 0 0 mgi^i 

[0004] 

imtfMtkix o b-tmm isttm o%<m% 
m±mm^^cr>mm<7)-^ t tx . m s tz^-tx o tz . 
20 *mfois-^y4*-Ynmizmmititt2w&<7)B 

[0005] jSCT^^fl^^^i-^T^L-* 

L^LiSr^fe. &mftmm<nmmtimis$\bmft 

40 •arsifctio-deaf^i. 

[ 0 0 0 6 3 h 9 ( a > cDuyxmcDfimmffiwmmk 

SH4t«>t. 119 (B) tSrtiat. WOTtt^ 

x 5 1 k 5 2 <7msffi t' 3 L*®mmxi&£-t& ^tc 
<i;oTPo#^H*-fi:ri»«mA { a^L^. sc. H9 

jei-4cifctj:DnawvX5 1 bn&uyx5 2bz 
-mzmm- m^Lb-tmi. muyx<r>m^mx'±t 
h v-vytnmffi&bmmizft dymmcr&fcb t 

50 H£U\ 
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3 

[0007109 (C)K* tJfc3tM»«OfflH0>!tajj£ 

mzx &neuyx«o— #fli@tt* ±»Lfc#s^fij^c 

»*»JtHrr«a*fc:-o^TRW6. 010 (A) <7)£tfl 

l>iffirffi0i:«B)Tffi0J^ *ivWiH 10 (B) t 
(C) fcKSrf J^t^i:^.. 01O^SL^-«sffi 

011(7) (A). (B)&tMC) fciirf JS&fcWfcar 
[0008] BI10i:HllWffliia*Jt!tt-«Uf . -ft* 

ftffi* j sijfflco^rartfc^)t$ixTv^i. <i t teat- 6 . 

iilli. &ftffiOfl¥. tt^T-WlWOJi****** 
4. 

[0009] t £ 5T\ 01Ot^ Lit ± o &—ftflliI<9 
[0010] ffiot, #»5iO--3<0BWtt. ilftttlS 

litfMtajjeet ± shwk: fc* *^rffit -$-&***>/b5 


3) «MPF7-7231 1 

4 

[00 11] 

Xi¥ttX{i¥[H]H&UyXfc^\ -Hl-fiT.WHfflS: 

U"CWail«»ft:J: 0-ftfc»Jfc&*i-Cn*. 
[00 12] 

If, JJE¥flUy*fcJ:4EM*!&%t-.&*>l 0° a 

^(ivI<7) 3 F£!iL'>'X(?3*tJ:>5^Sii5. 

flt:fr|6] J: 3 0° g»75j^l<d^J!^'Jftfc: 

owcii. iiSTOl-yX^tiSffifil^TIS^L 

JJCTi&l' VXte J: Sffi&»**ft t'-Atf) 3 0" iSg<?) 

x m . ±E¥flv yx<r>Mzx. Emmxn&kX'h 

g^/£#9ft##^til><. 
[0013] _hiB¥£iX(±™RSVyXc7)M{±. ^ 

*co^:^^) m^i>coX'&*), m-£r£l'>Xikm>&-fr 

is >x t comttu y xzmft&cowmwfft tmmiz x 

[00 14] 

•y wmtuyxcDW&z^i-mim (a> fcitasa 

40 ( B ) . ( C ) -C»6 . ( B ) l43K«|**trai([ 

^urcfliBr Ltim-i^iwmsr^h *) , ( c ) ti^ 

«&*tr*«ircfflK L7t«H i ^^-ffillffffl0T-S>S . 

lbt*^ %ti?jx<D¥mmz&mzLtttft>m&<r> 

S. z<mWM(m^tvyX\i. fiflitf. 05{c*-tJ; 

[0015] ¥mwu-*ffrt>m2ti&ftt-J±<r)Wt 
50 -WSTiSiKRiSriJEyiJ^jWFflV^XlafcioTia 
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5 

cDjEffite-rcDWbi'yXi a<%tJ: i 

(±^FJg. t t d , ; wffi^^«T^* s:s Fflntt u y x 

COO 1 6] II 2 (4. 4^HB<0ffi(?^lit«t=fl»>*V- 

H^jjsevvxoitists^iWRH <ak aw 

1BBB ( B ) &tf*iS&rBilI ( C ) X'hh . znmxu yx 

14. ¥flU->Xlai:, TOPJai^VXlb* btf, * 

oymtvyx\t, mm. ms^-t^o^m^mm 

[0 0 17] B2*>iaiWfc:J:*tfi\ TflUVXl at 

tiTfeO. «ttri6|WlK* ,l )AofiBIWii^> s Fiaw>'Xi 
a*>»fcj:0ji*3*i.*. «mi:9«>'Jv5 
*1 0° SJgc7)fil*(6l^c7)^* { 0ftto^t:(i- y-ais 
yXl aO&CJ:§ffil*T14i&*T*&9. 

[ o o i si H3ii, ^mxcomizmnmmmiz&hz, 
¥^-vy<m.ftv>x<nmw&^tmim <a> . 

SffirBS ( B ) RVifil ( C ) T*S . icoil*^ 
fcH 2 Bl— e» 4. 

[ o o 1 9 1 H4ii, *%w<rmzmmmw%hh 
u— ^7 Ht^aBti/yxoaittss^rftaH ( a ) . 
Wfflll ( B ) 0HH ( c ) t** . £*s&ev 
yX{4, TOU-yXl at, WbRttP-yXl bfc#, 

i/yx i bcoflfflcojf sigptx^ y-yepiat «t O^ft 
TOHai^yXlbttlijEJflT&a£fcfr&*^ 

y -y asbP&Jl **oflestfr;i h . 

[oo 20] 05(4. mA\,z^i,tz-^^mtiyyxi 


4) «f*W7-7 231 1 

6 

SMMxHMt RIK* h . Tfl > X 1 a t Tfl 
RftL-yX 1 b fc^fejjci-frftJSJtuyX 1 if^m, 
yXfr>]sf2fti,zffi?TZti. z<n\ft$&i>'yX*)V-!?2tf 

K&i<yx*>iy3mz®gf%tii,, zm^uyx* 

;i^3J4. yv-AAlzX-iXUmztih. fo&uyx 
•setck-oxmgztih. ?h^yx*;i^3c9fittrfc 

Jifiawr^ x 5 mm. ^tt^.mt^yxi <nm\z 

10 (4. 7 V y MM 8 fc«tt3*lfc$r-.*A *) 

[002 1 3 fcfc s m 5<?>U-f^.y F*)Rffa>-Wfc 

u z\ixt><7)&mnzmg.iTmz\m& 1.7 °. *^ 

*I«It:l4H0r 2.7 otmr-Sitt-tO, KfltttiSB 

tzhmm^mtzm.m^.m<r)^X'h ] o , &mv>im 
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* NOTICES * 


Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a simple and cheap light transmission lens especially 

about the light transmission lens of the laser head used for the laser radar for mount etc. 

[0002] 

[Description of the Prior Art] A laser radar is used as one of the radar installations for mount. This laser 
radar emits the laser beam of the shape of a steep pulse from the laser head which consists of a 
semiconductor laser diode and a light transmission lens, receives the reflected light which was reflected 
by targets, such as precedence vehicles, and has returned in the light-receiving section containing photo 
detectors, such as an avalanche photo-diode, and has the composition of detecting the distance to a 
target, by carrying out the division of the half of the time taken [ after emitting a laser beam ] to receive 
the reflected light by the propagation velocity (velocity of light) of a laser beam. 

[0003] About the semiconductor laser radar which constitutes the above-mentioned laser head, while the 
luminescence side presents the shape of a rectangle of the aspect ratio toward which it inclined 
extremely, it has the front directivity of the beam divergence angle of dozens of times. Below, if the 
direction of width of face with a luminescence side narrow for convenience of explanation is made to 
call a longitudinal direction lengthwise and the direction of latus width of face, typically, lateral width of 
face will be about hundreds of micrometers of the about 100-time value to lengthwise width of face 
being about several micrometers. A still more characteristic point is a point of having a difference with 
the angle of divergence of a light beam remarkable about every direction each direction, in such 
semiconductor laser diode. That is, the typical angle of divergence of a luminescence beam is 30o about 
lengthwise [ with narrow width of face ]. About a grade and the latus longitudinal direction of width of 
face, it is lOo. It becomes the value of a grade. On the other hand, typically in the about [ 100m ] front, 
about [ that breadth is the width-of-face grade of a lane ] 8m, and a dip estimate the configuration of 
desired detection area, i.e., the irradiation side by the laser beam, at about [ about / of vehicles / height ] 
4m. By using such semiconductor laser as the light source, in order to form the irradiation side of a with 
an aspect ratio of about 1 to 2 oblong configuration over an about [ 100m ] distant place, the special 
optical system for light transmission with the compressibility of a lengthwise beam divergence angle 
bigger about 6 times than lateral it is needed. 
[0004] 

[Problem(s) to be Solved by the Invention] As one of the candidates of special optical system for light 
transmission which was mentioned above, as shown in drawing 8 , the slit of a with an aspect ratio of 
about 1 to 2 configuration is arranged ahead of semiconductor laser diode, and the composition which an 
angle of divergence makes pass only the portion not more than about lo -3 degree among light beams 
can be considered. According to this composition, the very simple and cheap optical system for light 
transmission is realizable. However, in the optical system for light transmission only using this slit, 
since most amounts of luminescence from the light source are reflected or absorbed and it becomes 
useless to a slit, the irradiation quantity of light to a target decreases remarkably, and there is a problem 
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that detection sensitivity will fall remarkably. 

[0005] The composition which constitutes the optical system for light transmission with a convex lens, 
and compresses the angle of divergence to lengthwise and the longitudinal direction of a light beam into 
the value about abundance, then a deployment of the amount of luminescence are attained, and the fault 
in the case of constituting only from a slit can be canceled. However, since lengthwise differs in the 
compressibility of a request of an angle of divergence about 6 times from the direction of a horizontal 
angle, the special combination lens system for realizing different compressibility to the in-every- 
direction direction is needed. As such a combination lens system, as shown in drawing 9 (A), it is 
realizable by combining the planoconvex pillar (cylindrical) lens 51 which compresses the divergence 
angle of beams into lengthwise, and the planoconvex cylindrical lens 52 compressed into a longitudinal 
direction with mutually different compressibility. 

[0006] In order to attain simplification of the maintenance mechanism of the lens system of drawing 9 

(A) , as shown in drawing 9 (B), the structure which unifies both is desirable by joining the flat sides of 
the planoconvex cylindrical lenses 51 and 52 with adhesives. Furthermore, as shown in drawing 9 (C), 
while avoiding the reflection loss of the composition which forms a cylindrical lens 51 and a cylindrical 
lens 52 in one by carrying out injection molding of the resin of a translucency used as a material, then 
the laser beam produced in the plane of composition of both lenses, and degradation of the optical 
property accompanying ablation, when mitigating the effort of an assembly, it is much more desirable. 
[0007] The integral construction of the cylindrical lens by injection molding of the resin of a 
translucency shown in drawing 9 (C) has various kinds of advantages mentioned above. However, in 
this integral construction, the whole thickness increases, consequently there is a problem that reservation 
of a high configuration precision becomes difficult. First, the reason which the thickness of the 
cylindrical lens of this integral construction increases is explained. As shown in the perspective diagram 
of drawing 10 (A), the thickness for a flat part is zero, and each focal distance, i.e., the curvature of a 
curved surface, assumes the cylindrical lens of equal integral construction on [ of explanation ] 
expedient. Drawing of longitudinal section and the cross-sectional view which pass along the optical 
axis are drawing, respectively. 10 It seems that it is indicated in (C) as (B). Since the cylindrical lens of 
the integral construction shown in drawing 10 has the equal compression scale factor to lengthwise and 
the longitudinal direction of an angle of divergence of a light beam, it can transpose this to an equivalent 
plano-convex lens optically. The perspective diagram, drawing of longitudinal section, and the cross- 
sectional view of an equivalent plano-convex lens become such a thing as shown in (A) of drawing 11, 

(B) , and (C) optically. 

[0008] If the cross section of drawing 10 and drawing 1 1 is compared, as for the thickness of the 
cylindrical lens of integral construction, the value of the double precision of the thickness of an 
equivalent plano-convex lens understands a bird clapper as this optically. This originates in being 
formed in the space where each above-mentioned curved surface is separate in the case of the cylindrical 
lens of integral construction to each curved surface for compressing the degree of angle of divergence of 
a light beam at lengthwise and a longitudinal direction in the case of a plano-convex lens being formed 
in common space. This is a point which is common also about the cylindrical lens of actual integral 
construction with which the curvature of each curved surface therefore differs from each thickness. 
[0009] By the way, when creating the cylindrical lens of integral construction as shown in drawing 10 
with injection molding, reservation of configuration precision becomes difficult by leaps and bounds 
with the increase in the thickness. Hereafter, the reason is explained, the resin with which injection 
molding changed into the melting state at the elevated temperature as everyone knows ~ a pressurization 
state — metal mold -- it is filled up inside and carried out by carrying out cooling solidification of this 
packing This cooling is performed by the heat dissipation to metal mold from a hot resin. Therefore, the 
temperature for a periphery of the resin in contact with metal mold will fall first, and cooling and 
solidification will advance gradually towards this interior of a periphery part shell. In connection with 
the thermal contraction at the time of this cooling, big thermal stress and heat distortion occur and the 
fall of a final configuration precision is invited to the interior of a resin. The fall of such a configuration 
precision becomes remarkable along with the anisotropy of a configuration, and increase of thickness 


http ://www4 .ipdl j po.go.j p/cgi -bin/tran_web_cgi_ejj e 


4/14/03 


along with the solidified increase of the temperature gradient for a part for the periphery of a resin, and a 
core. Thus, with a lens with the big anisotropy of a configuration, when the thickness becomes large, 
there is a problem that the configuration precision of a curved surface falls sharply, or a crack arises in 
being excessive, and the shape of substance of formation of a practical lens becomes impossible, for heat 
distortion produced in the middle of solidification. 

[0010] Therefore, one purpose of this invention is to offer the light transmission lens of a laser head with 
die small thickness which enables the unification by injection molding of a translucency resin etc. 
[0011] 

[Means for Solving the Problem] The light transmission lens of the laser head of this invention which 
solves the technical problem of the above-mentioned conventional technology is formed [ while a plano- 
convex lens, planoconvex, or a **** cylindrical lens carries out each flat side in common, or ] in one by 
injection molding by being made from the resin of a translucency, making it cross. 
[0012] 

[Function] According to this invention, a different angle of divergence in the in-every-direction direction 
of the light beam emitted from semiconductor laser is compressed for a scale factor equal to lengthwise 
and a longitudinal direction by the plano-convex lens. For example, the compressibility by the above- 
mentioned plano-convex lens is lOo of a light beam. It is set as the value which can compress the angle 
of divergence to the longitudinal direction which is a grade to the desired value about abundance, and 
compression of a lateral angle of divergence is attained by only this plano-convex lens. In this case, 
bigger 30o than a longitudinal direction About the lengthwise angle of divergence of a grade, with the 
compressibility only by the above-mentioned plano-convex lens, it runs short and the insufficiency of 
this compressibility is compensated by compression lengthwise [ by the planoconvex cylindrical lens ]. 
The compressibility [ according to other examples ] by the above-mentioned plano-convex lens is 30o of 
a light beam. It is set as the value which can compress the lengthwise angle of divergence which is a 
grade to the desired value about abundance, and compression of a lengthwise angle of divergence is 
attained by only this plano-convex lens. In this case, lOo smaller than lengthwise About the angle of 
divergence to the longitudinal direction of a grade, with the compressibility only by the above- 
mentioned plano-convex lens, it is excessive, fault Oita of this compressibility is rectified by expansion 
of an angle of divergence lengthwise [ by the **** cylindrical lens ], and the angle of divergence about 
[ final ] abundance is obtained. 

[0013] It has been what has a focal distance big (curvature is big) since each curved surface of the 
above-mentioned planoconvex or a **** cylindrical lens is the thing of an amendment sake about the 
insufficiency of compressibility and fault Oita by the plano-convex lens thin enough, and the thickness 
of the whole combination lens is reduced. Consequently, it becomes possible to unify with the yield to 
be the basis of a required configuration precision and sufficient, and to create the combination lens of 
such a plano-convex lens and a cylindrical lens with injection molding of the resin of a translucency. For 
details, it explains with the following examples of this invention further. 
[0014] 

[Example] Drawing 1 is the perspective diagram (A) showing the composition of the light transmission 
lens of the laser head concerning one example of this invention, a cross section (B), and (C). In addition, 
(B) is drawing of longitudinal section showing signs that it cut at the perpendicular flat surface 
containing an optical axis, and (C) is the cross-sectional view showing signs that it cut by the vertical 
plane containing an optical axis. This light transmission lens is formed in one by injection molding by 
being made from the resin of a translucency, while plano-convex lens la and planoconvex cylindrical- 
lens lb carry out each flat side in common. The light transmission lens of this example is built into the 
laser head which constitutes the laser radar equipment for mount of composition as shown in drawing 5 . 

[0015] A different angle of divergence in the in-every-direction direction of the light beam emitted from 
semiconductor laser is compressed by plano-convex lens la for a scale factor equal to lengthwise and a 
longitudinal direction. The compressibility according to plano-convex lens la the case of the example of 
use of drawing 5 is lOo of a light beam. It is set as the value which can compress the angle of divergence 
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to the longitudinal direction which is a grade to the desired value about abundance, and compression of 
a lateral angle of divergence is attained by only this plano-convex lens la. In this case, bigger 30o than a 
longitudinal direction About the lengthwise angle of divergence of a grade, with the compressibility 
only by plano-convex lens la, it runs short and the insufficiency of this compressibility is compensated 
by compression lengthwise [ by planoconvex cylindrical-lens lb ]. 

[0016] Drawing 2 is the perspective diagram (A), drawing of longitudinal section (B), and the cross- 
sectional view (C) showing the composition of the light transmission lens of the laser head concerning 
other examples of this invention. This light transmission lens is formed in one by injection molding by 
being made from the resin of a translucency, while plano-convex lens la and **** cylindrical-lens lb 1 
carry out each flat side in common. The light transmission lens of this example is built into the laser 
head which constitutes the laser radar equipment for mount of composition as shown in drawing 5 . 
[0017] The compressibility [ according to the example of drawing 2 ] by plano-convex lens la is 30o of 
a light beam. It is set as the value which can compress the lengthwise angle of divergence which is a 
grade to the desired value about abundance, and compression of a lengthwise angle of divergence is 
attained by only this plano-convex lens la. In this case, lOo smaller than lengthwise About the angle of 
divergence to the longitudinal direction of a grade, with the compressibility only by plano-convex lens 
la, it is excessive, fault Oita of this compressibility is rectified by expansion of an angle of divergence 
lengthwise [ by **** cylindrical-lens lb' ], and the angle of divergence about [ final ] abundance is 
obtained. 

[0018] Drawing 3 is the perspective diagram (A), drawing of longitudinal section (B), and the cross- 
sectional view (C) showing the composition of the light transmission lens of the laser head concerning 
the example of further others of this invention. This light transmission lens is formed in one by injection 
molding by being made from the resin of a translucency, while plano-convex lens la and **** 
cylindrical-lens lb' make each flat side alpha and beta cross in the direction of an optical axis. 
According to this example, the thickness of a combination lens serves as the minimum. The optical 
operation of this light transmission lens is the same as that of the case of drawing 2 mentioned above. 
[0019] Drawing 4 is the perspective diagram (A), drawing of longitudinal section (B), and the cross- 
sectional view (C) showing the composition of the light transmission lens of the laser head concerning 
the example of further others of this invention. This light transmission lens is equipped with the slit of 
the composition of being formed in one by injection molding by being made from the resin of a 
translucency, while plano-convex lens la and planoconvex cylindrical -lens lb carry out each flat side in 
common which both forms an optical-absorption layer in the periphery of the curved surface of 
planoconvex cylindrical -lens lb by screen-stencil. As mentioned above, since planoconvex cylindrical- 
lens lb is an object for an amendment, screen-stencil of a up to [ a curved surface ] can ensure [ easily 
and ] the curve of the curved surface gently consequently. 

[0020] Drawing 5 is the cross section showing the composition of the main portions of the laser head 
using the unification light transmission lens 1 shown in drawing 4 of mounted laser radar equipment. 
The unification light transmission lens 1 which consists of plano-convex lens la and planoconvex 
cylindrical-lens lb is held in the internal lens holder 2, and this internal lens holder 2 is held in the 
external lens holder 3. This external lens holder 3 is held by the frame 4. The internal lens holder 2 is 
held so that it can do in the direction of an optical axis in the interior of the external lens holder 3 
approximately, and the last position stops it and it is decided with a screw 6. Cover glass 5 is arranged 
ahead of the external lens holder 3. Behind the light transmission lens 1, the semiconductor laser diode 7 
of entering [ which was carried in the printed wired board 8 ] a case is arranged. 

[0021] Next, an example of a design of the laser head of drawing 5 is explained, the divergence angle of 
beams of semiconductor laser diode -- a perpendicular direction -- 30o - horizontal - lOo it is - ** - * 
carrying out these angles of divergence -- a perpendicular direction almost -- 1.7 o -- horizontal -- 
almost - By compressing into 2.7 o, the oblong irradiation side of an aspect ratio about 1 to 2 shall be 
formed ahead of a head. In addition, the example of a design explained below is the thing of the 
culmination which already passed through the trial and error covering many times, and includes the case 
where it gets mixed up, about the determination of the value of various kinds of constants or a variable. 
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[0022] First, it supposes that fabrication of the beam to a perpendicular direction is explained, and each 

constant and a variable as shown in drawing 6 about a plano-convex lens, a planoconvex cylindrical-lens 

simple substance, and the light transmission lens that compounded each are defined. 

fl : Focal distance of a plano-convex lens (referred to as 40 mm) 

fi2 : Focal distance of a planoconvex cylindrical lens (referred to as 120 mm) 

: distance d from the 2nd principal point of a plano-convex lens to a luminescence side (referred to as 33 
mm) : Distance from the 2nd principal point of a plano-convex lens to the 1st principal point of a 
planoconvex cylindrical lens (referred to as 8.1 mm) 

t : distance from the 1st principal point of a planoconvex cylindrical lens to the 2nd principal point 
(referred to as 1.5 mm) 

z : half size of the angle of divergence to the perpendicular direction of the distance flight beam from 
the 2nd principal point of a planoconvex cylindrical lens to the 2nd principal point of a synthetic lens : 
Focal distance a* of the light transmission lens after composition : Distance b ! from the 2nd principal 
point of the light transmission lens after composition to a luminescence side : Distance thetav from the 
2nd principal point of the light transmission lens after composition to the virtual image of a 
luminescence side : (30degree/2=15o) 

thetav': The angle of divergence of the light beam which passed the light transmission lens after 

composition (half size) [0023] The focal distance fl of each lens simple substance, and £2 To relational 

expression with the focal distance f of a synthetic lens, it is fl = 40 mm and f2 = 140. mm, d= 8. 1 mm 

When it substitutes, it is as a synthetic focal distance f. f=(fl and f2)/(fl+£2-d) ... (1) 

= (40 , 120) /(40+120-8.1) = 31.6 mm is obtained. Next, it is a distance z from the 2nd principal point of 

a planoconvex cylindrical lens to the 2nd principal point of a synthetic lens. z=f-f2/(fl-d) (fl+f2-d) ... 

(2) 

= 31.6-120/(40-8.1) (40+120-8.1) =6.4 mm is obtained. 

[0024] Distance a from the 2nd principal point of a plano-convex lens to a luminescence side Distance t 
from the 1st principal point of 33 mm and a planoconvex cylindrical lens to the 2nd principal point 1.5 
When mm, it is a -a-d+z-t as distance a* from the 2nd principal point of the light transmission lens after 
composition to a luminescence side. ... (3) 
= 33-8.1+6.4-1.5 = 29.8 mm is obtained. 

[0025] The following formula is realized about the position of the focal distance f of the light 

transmission lens after composition, and the luminescence side of semiconductor laser diode, and the 

angle of divergence of a light beam. 

l/f=l/a'-l/b'...(4) 

b'/a' =tan thetav/ tan thetav' ... (5) 

(4) Eliminate b* from a formula and (5) formulas and they are f= 31.6mm, a -29.8mm, and thetav= 15 o. 
If it substitutes, it is set to 2thetav-1.74o and is desired value 1.74o. The angle of divergence of the light 
beam to an almost equal perpendicular direction is obtained. 

[0026] Next, it supposes that fabrication of the beam to a horizontal direction is explained, and each 
constant and a variable as shown in drawing 7 about a plano-convex lens, a planoconvex cylindrical -lens 
simple substance, and the light transmission lens that compounded each are defined. 
Fl : Focal distance of a plano-convex lens (40 mm) 

F2 ; Focal distance of a planoconvex cylindrical lens (although it is theoretically infinite, this is set to 
105 mm on [ of calculation ] expedient) 

A : distance from the 2nd principal point of a plano-convex lens to a luminescence side (33 mm) 
D : distance from the 2nd principal point of a plano-convex lens to the 1st principal point of a 
planoconvex cylindrical lens (referred to as 5.5 mm) 

T : distance from the 1st principal point of a planoconvex cylindrical lens to the 2nd principal point 
(referred to as 4 mm) 

Z Distance F from the 2nd principal point of :planoconvex cylindrical lens to the 2nd principal point of a 
synthetic lens : half size of the angle of divergence to the horizontal direction of a light beam : Focal 
distance A' of the light transmission lens after composition : Distance B' from the 2nd principal point of 
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the light transmission lens after composition to a luminescence side : Distance thetaH from the 2nd 
principal point of the light transmission lens after composition to the virtual image of a luminescence 
side (10 degrees / 2= 5o) 

thetaH': Angle of divergence WH of the light beam which passed the light transmission lens after 
composition (half size) : Width of face of a slit [0027] The focal distance Fl of each lens simple 
substance, and F2 To relational expression with the focal distance F of a synthetic lens, it is Fl =40 
mm, F2 =105 mm, and D= 5.5. mm When it substitutes, it is as a synthetic focal distance F. F=(F1 and 
F2)/(F1+F2-D) ... (6) 

= (40 and 105) /(40+105-5.5) = 40 mm is obtained. Next, it is a distance Z from the 2nd principal point 
of a planoconvex cylindrical lens to the 2nd principal point of a synthetic lens. Z=F-F2/(F1-D) (F1+F2- 

D)...0) 

= 40-105(40-5.5)/(40+105-5.5) =5.5 mm is obtained. 

[0028] Distance A from the 2nd principal point of a plano-convex lens to a luminescence side Distance 
T from the 1st principal point of 33 mm and a planoconvex cylindrical lens to the 2nd principal point 4 
When mm, it is A -A-D+Z-T as distance A 1 from the 2nd principal point of the light transmission lens 
after composition to a luminescence side. ... (8) 
= 33-5.5+5.5-4 = 29 mm is obtained. 

[0029] The following formula is realized about the position of the focal distance F of the light 

transmission lens after composition, and the luminescence side of semiconductor laser diode, and the 

angle of divergence of a light beam. 

1-/F-1/A' - 1/B' ... (9) 

B'/A* =tan thetaH/ tan thetaH' ... (10) 

(9) When B' is eliminated from a formula and (10) formulas and F= 40 mm, A - 29 mm, and thetaH= 5 
o are substituted, it is set to 2thetaH-2.74o and is desired value. 2.7o The angle of divergence of the 
light beam to an almost equal perpendicular direction is obtained. 

[0030] Moreover, width of face WH of a slit It carries out. WH =2(A-D-T) tan thetaH ... (1 1) =2 (33 - 
5.5-4) tan 5o = 4.1 mm is obtained. 

[003 1] As mentioned above, the case where a plano-convex lens and a cylindrical lens were created to 
one with injection molding by being made from the resin of a translucency was illustrated. However, 
each of a plano-convex lens and a cylindrical lens can be individually created with the resin and glass of 
a translucency, and both flat side can also be considered as the composition joined with adhesives etc. 
[0032] Moreover, the case where it applied to the laser head for mounted laser radar equipments was 
illustrated. However, the laser head of things [, such as a thing for supplying the almost parallel laser 
beam which has a request cross-section configuration in the objective lens of optical reading ******, ] 
others may be [ things ] proper which applies the light transmission lens of this invention is clear. 
[0033] 

[Effect of the Invention] Since a plano-convex lens, a planoconvex, or a **** cylindrical lens is [ while 
carrying out each flat side in common, or ] the composition formed in one by injection molding by being 
made from the resin of a translucency according to the light transmission lens of the laser head 
concerning this invention, making it cross as explained to the detail above, thickness decreases and the 
effect that the unification lens of a high configuration precision can manufacture with the sufficient yield 
also with injection molding is done so. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 in the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram (A), the cross-sectional view (B), and drawing of longitudinal 
section (C) showing the composition of the light transmission lens of the laser head concerning one 
example of this invention. 

[Drawing 2] It is the perspective diagram (A), the cross-sectional view (B), and drawing of longitudinal 
section (C) showing the composition of the light transmission lens of the laser head concerning other 
examples of this invention. 

[Drawing 3] It is the perspective diagram (A), the cross-sectional view (B), and drawing of longitudinal 
section (C) showing the composition of the light transmission lens of the laser head concerning the 
example of further others of this invention. 

[Drawing 4] It is the perspective diagram (A), the cross-sectional view (B), and drawing of longitudinal 
section (C) showing the composition of the light transmission lens of the laser head concerning the 
example of further others of this invention. 

[Drawing 5] It is the cross section showing an example of the composition of the laser head using the 
light transmission lens of drawing 4 . 

[Drawing 6] It is a cross section explaining an example of the design about compression of the angle of 
divergence of the light beam to the perpendicular direction by the laser head of drawing 5 . 
[Drawing 7] It is a cross section explaining an example of the design about compression of the angle of 
divergence of the light beam to the horizontal direction by the laser head of drawing 5 . 
[Drawing 8] It is a perspective diagram for explaining an example of the composition of the light 
transmission optical system of the laser head constituted only from a slit. 

[Drawing 9] It is a perspective diagram for explaining an example of the composition of the light 
transmission lens system of the laser head constituted with the combination of two cylindrical lenses, 
prawing 10] It is a perspective diagram for explaining the thickness of the light transmission lens 
system constituted combining two cylindrical lenses. 

[Drawing 1 1] It is a perspective diagram for explaining the thickness of the light transmission lens 

system constituted from a plano-convex lens as compared with the case of the combination of two 

cylindrical lenses. 

[Description of Notations] 

1 Light Transmission Lens of Lens Head 

la Plano-convex lens 

lb Planoconvex cylindrical lens 

lb* Planoconvex cylindrical lens 

IcSlit 
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